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SUMMARY 
The trifluralin distributions produced by no incorporation, by incorporation 
with the disk, and by incorporation with the power rotary cultivator are re-
ported. The distribution for each treatment is shown for three sets of climatic 
conditions. For each sampling date, 48 soil samples were taken from each of the 
two areas where the trifluralin was incorporated with the soil, as well as from the 
area where no incorporation was performed. Trifluralin was extracted from these 
samples and analyzed by gas chromatography. 
When the disk was used for incorporation, the trifluralin was concentrated 
two to three inches down from the surface. The power rotary cultivator concen-
trated the trifluralin in the cop inch. With no incorporation, most of the tri-
fluralin remained in the top inch. 
Incorporation with the disk resulted in the highest trifluralin recovery. Recov-
ery from samples collected when the soil temperature was 120°F was about one-
half that recovered when the soil temperature was below 95 °F. Incorporation 
with the power rotary cultivator resulted in a recovery of less than 64 percent. 
With no incorporation, less than 35 percent of the trifluralin was recovered from 
the soil. 
The power rotary cultivator treatment resulted in the best weed control. 
Incorporation by disking gave fairly good weed control, while trifluralin with no 
incorporation produced some weed control. Therefore, trifluralin when concen-
trated in the top inch (as in the power rotary cultivator treatment) appeared 
to give better weed control than when concentrated deeper in the soil (as in 
the disk treatment) for the prevailing soil and climatic conditions. 
INTRODUCTION 
Several of the newer herbicides require incorporation with the soil for max-
imum effectiveness. One of these herbicides is trifluralin (produced by Eli Lilly 
and Co. under the brand name T reflan 1). It requires incorporation immediately 
1. Trade names and firms are used in this bulletin solely for the purpose of providing specific information. Their 
mention does not constitute a guarantee or warranty of their products or an endorsement over other products not 
mentioned. 
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after application for best results and the manufacturer makes specific recommen-
dations as to what implements to use. However, these recommendations are 
based on qualitative results and not on a study of the herbicide distributions 
produced by each implement. 
Many implements, including the disk, rotary hoe, harrow, and various power 
equipment such as the power rotary cultivator (PRC) have been used for the 
incorporation of trifluralin as well as other herbicides. The effectiveness of in-
corporation has been variable, and some studies failed to indicate any increase in 
effectiveness from incorporation (11). Chemical studies, however, have shown 
that trifluralin decomposes in sunlight, indicating that incorporation should 
improve its effectiveness. Apparently, then, some of the implements being used 
do a very poor job of incorporation. A detailed study of herbicide distribution 
patterns produced by each implement would be valuable when selecting equip-
ment for incorporation. This study's objective was to determine and compare 
the trifluralin distribution patterns produced by the disk harrow, by the power 
rotary cultivaror, and by surface applications with no incorporation. 
REVIEW OF LITERATURE 
Incorporation Equipment Studies 
Dyes and tracers have been used to indicate incorporation patterns produced 
by various implements. In most instances, results have been qualitative and not 
quantitative. Carter, et al. (6), used a fluorescent tracer, zinc orthosilicate, for 
visual analyses of incorporation patterns. Later, they used a red biological stain, 
"Red-0," which was extracted and analyzed with a fluorometer to obtain quan-
titative data. They found that a tine rotor, power rotary tiller produced a uni-
form incorporation pattern but incorporated the material only in the top one-half 
to two-thirds of the tilled soil. 
Matthews (16) tried a quantitative method for evaluating tracer distributions 
using a sodium chloride solution as the tracer. A chloride analysis was run on 
soil samples to determine tracer concentrations. Matthew found that most ground 
driven devices usually mix the chemical in the top one-half of the tilled soil. 
Wooten, et al. (2), (15), (21), used Rhodamine B dye as a tracer. This dye 
was extracted from soil with an alcohol solution and quantitative measurements 
made with a fluorometer. After the treated area had been rolled, core soil samples 
were taken and divided into depth increments. 
Hulburt and Menzel (13) used radioactive tracers in incorporation pattern 
studies. 
Garner and Williamson (10) studied the effect of uniform incorporation to 
various depths. They found that there was no apparent benefit from incorpo-
rating tO depths greater than two inches. However, incorporation to greater depths 
caused no detrimental effects. 
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Pieczarka, et al. (19) found that soil incorporation of trifluralin increased 
herbicidal activity four to six times compared to soil surface applications. Roto-
vating trifluralin two to four inches deep proved superior to double disking or 
raking as a method of incorporation. 
Extraction, Detection, and Characteristics of Trifluralin 
Wright (24) used a bio-assay technique to detect trifluralin. He added soil 
samples to a solution of distilled water (99.9 percent) and acetone (0.1 percent) . 
This solution was shaken to distribute the trifluralin uniformly throughout the 
liquid. Then German millet was grown in the resulting solution. The trifluralin 
concentration could be determined within the range of about zero to two parts 
per million by the length of the first internode. 
Activation analysis has been used for the detection of compounds containing 
"rare" elements such as chlorine or fluorine . This method, consisting of acti-
vating a sample in a nuclear reactor and then analyzing the radio-activity, could 
conceivably be used for trifluralin. The fluorine in trifluralin is different from the 
elements in the soil so that it would be easy to detect. 
Eli Lilly and Co. (8) developed a general procedure for the extraction of 
trif!uralin from almost any material. Methanol is used as the primary extraction 
agent. The extract is purified by the use of a separatory funnel and a Florisil 
column. Gas chromatography is used to detect the extracted trif!uralin. Paper 
chromatography and thin layer chromatography have also been used, but gas 
chromatography has proved to be the most satisfactory. 
Eli Lilly and Co. (9) gives some of the characteristics of trifluralin. Pure 
trifluralin crystallizes as yellow-orange crystals. It melts at 48.5 to 49°C and is 
very soluble in organic solvents such as acetone and methanol. Its solubility in 
water is less than one part per million at 27°C. Trifluralin boils at 96 to 97°C 
at 0.18 mm. of mercury and is degraded by ultra violet irradiation. 
Wright (24) found that at 50°C, over 10 percent of a trifluralin sample on 
a watch glass was lost per hour due to temperature effects. He also found that 
increased air flow over trifluralin in soil increased the rate of loss for two soils 
studied. The rate of loss by volatilization from soil surfaces was influenced by 
soil temperature, soil type, and soil moisture. Losses generally were less from 
adsorptive soils; i.e., those of higher organic matter and clay content. For the 
mineral soils, the rate of loss of trifluralin increased as the moisture content 
increased. He observed that under some conditions trifluralin volatilized into 
the soil. 
METHODS AND PROCEDURES 
Application and Incorporation 
Trifluralin was sprayed on a 40-by-100-foot area of tilled soil at the rate of one 
pound active ingredient in 20 gallons of water per acre and incorporated with the 
soil within five minutes after it was applied. 
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On one-third of the plot area, the trifluralin was not incorporated with the 
soil. This area was used to check the effectiveness of the two incorporation imple-
ments . 
The trifluralin was incorporated with an 8-foot tandem disk on another one-
third of the area. The area was disked twice - the second disking was at right 
angles to the first. The disk had 18-inch diameter blades and was operated at 
three miles per hour at a depth of four to five inches. The blades on the front 
tandem were spaced on 8 ~-inch centers, and the rear tandem blades were on 
7 ~-inch spacings. 
A power rotary cultivator (PRC) 2 , operating at a speed of 2~ miles per 
hour at a depth of three to four inches, was used to incorporate one-third of the 
sprayed area. The PRC was driven by a tractor mounted PTO, operating at 540 
rpm through a gear drive unit with a 1.67 to 1 speed reduction. This combina-
tion produced a relative velocity between the cultivator blade tip and the soil of 
4,3 75 feet per minute. The blades were spaced seven inches on center. Each blade 
had eight teeth, 10 inches long with curved tips as shown in Figure 1. 
Figure 1. The power rotary cultivator used for trifluralin incorporation . 
Weather and Soil Conditions 
Field studies of incorporation methods were conducted on July.5, 1966; April 
7, 1967; and June 23, 1967. Table 1 lists the climatic conditions at the time of 
2. The PRC was manufactured by the Ferguson Manufacturing Company of Suffolk, Virginia. 
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incorporation and sampling. For all dates, the soil samples were collected ap-
proximately three hours after incorporation. The experiment was conducted on a 
weed-free plot at the Bradford Farm ten miles east of Columbia, Mo. The plot 
area had been plowed in the spring and disked as needed to keep the plot free 
of weeds. The soil type is Mexico silt loam. Some of the soil characteristics are 
listed in Table 2. 
TABLE 1--CI.JMATIC CONDITIONS AT INCORPORATION AND SAMPLING TIME 
Incorporation Time Sampling Time 
Air Soil Wind Air Soil soil 
Temp. Temp . Speed Temp. Temp . Moisture 
Date ('F) ('F) (mph) fF) fF) (%) 
July 5, 1966 91 108 5 94 120 10.8 
April 7, 1967 47 56 8 62 72 17.6 
June 23, 1967 84 78 5 93 95 17.7 
TABLE 2--CHARACTERISTICS OF THE TOP FOUR INCHES OF THE PLOT 
Bulk weight 56. 8 lb/ft3 
Organic matter 
Sand 
Silt 
Clay 
Infiltration rate (after 10 minutes) 
(after equilibrium) 
Phosphate 
Potash 
Magnesium 
Calcium 
pH 
Sampling 
2. 5 percent 
3. 7 percent 
79. O percent 
17. 3 percent 
4. 5 in/hr 
1. 5 in/hr 
185. 0 lb/A 
250. 0 lb/ A 
405. 0 lb/A 
4475. 0 lb/A 
6.0 
Soil samples were taken with a seven-eighths inch diameter soil sampling 
probe three hours after incorporation. Forty-eight samples from 12 cores were 
taken in each area. The four samples per core were one-inch increments from the 
t0p four inches of each core. Four cores were sampled in each of the three cross-
sections in each area. Cores within a cross-section were in line perpendicular to 
the direction of application and four inches apart. Cross-sections within an area 
were 6 feet apart and located in a line along the direction of application. Figure 
2 shows the sampling apparatus. The samples were stored at -18°C within 60 
minutes after they were collected. 
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Figure 2 . The soil sampling apparatus used in this study. 
Extraction and Cleanup 
The procedure for extraction of trifl.uralin from the soil was adapted from 
one used by Eli Lilly and Co. (8). Their procedure is reproduced in Appendix C. 
Preliminary laboratory work indicated that recoveries obtained with the proce-
dure were very consistent and near 95 percent. 
The samples to be run were removed from the freezer and allowed to thaw. 
While the samples were thawing, the Florisil columns were packed and washed 
with 100 ml. of hexane. The samples were weighed to the nearest 0.05 gram on 
a Satorius balance. (The sample weight was usually about 10 grams.) Then the 
soil was placed in a quart Mason jar with 100 ml. of methanol. This mixture 
was blended for six minutes with the Omni mixer (Figure 3). (The methanol 
extracted any trifl.uralin from the soil.) The mixture was then filtered through 
Whatman Number 1 filter paper into a suction fl.ask (Figure 3) . A Welch Model 
1399 vacuum pump was used to provide the suction. The Mason jar and the soil 
on the filter paper were rinsed with two 50-ml. portions of methanol. The extract 
in the suction fl.ask was transferred to a 1,000-ml. separatory funnel (Figure 4). 
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Figure 3. The Omni mixer used to mix methanol with soil, and the ap-
paratus used to filter the extract after mixing with methanol. 
Figure 4. The separatory funnels used in the cleanup procedure. 
9 
10 MISSOURI AGRICULTURAL EXPERIMEN T STATION 
Five hudred ml. of sodium chloride solution containing 5 percent sodium chlor-
ide and 95 percent water was added to the separatory funnel. The two solutions 
were mixed by shaking. The suction flask was rinsed with 50 ml. of methylene 
chloride which was then added to the separatory funnel. The solutions were mix-
ed by shaking to extract the trifluralin until no further reaction ocurred. (The 
solutions are very reactive during this first extraction.) The solutions were 
allowed to separate for five minutes. Then the bottom methylene chloride 
layer was drained into a 300-ml. round-bottom flask. (This layer contain-
ed the trifluralin since it is very soluble in methylene chloride.) The extrac-
tion was repeated with two more 50-ml. portions of methylene chloride. The 
150 ml. of methylene chloride containing the trifluralin was evaporated at 55 °C 
with the Rinco evaporator (Figure 5 ). (The flask was removed from the water 
bath just as the last liquid evaporated to prevent the loss of any trifluralin.) Five 
ml. of hexane was added to the flask and swirled to dissolve the trifluralin. This 
solution was added to a Florisil column (Figure 6). The flask was rinsed once 
with 5-ml. of hexane. This portion and additional 5-ml. portions of hexane were 
added t0 the column. The fraction of the hexane coming through the column 
and containing the trifluralin as determined by standardization was collected. 
This fraction was transferred to a 200-ml. round-bottom flask and evaporated just 
to dryness with the Rinco evaporator. Benzene was added to the flask to dissolve 
the trifluralin, and the resulting solution was analyzed by gas chromatography. 
The reagents required per sample are shown in Table 3. 
Figure 5. The Rinco evaporator and water bath used for evaporating 
solvents. 
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Figure 6. The florisil columns used for the final cleanup before analysis. 
TABLE 3--REAGENTS REQUIRED PER SAMPLE 
1. Benzene , analytical reagent 
2. Water, distilled 
3. Florisil, 100-200 mesh 
4. Methanol , analytical reagent 
5. Methylene chloride, redistilled 
6. n-hexane, redistilled 
7. Sodium chloride, fine crystals 
8. Sodium sulfate, anhydrous powder 
Detection 
11 
10 ml. 
500 ml. 
20 g . 
200 ml. 
150 ml. 
300 m l. 
25 g . 
5 g. 
A series 5000 Barber-Coleman gas chromatograph was used for the analysis 
of trifluralin concentrations. The instrument is shown in Figure 7. The chroma-
tograph was equipped with an electron capture detector. A radium source was 
used initially, but the final samples were analyzed using a tritium source. 
A ~-inch-by-6-foot U-shaped glass column was used with the chromato-
graph. It was packed with 5 percent SE 30 on 60180 mesh Chromosorb. The 
column was conditioned for one week with 100 ml. of prepurified nitrogen per 
minute at 180°C. 
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Figure 7. The gas chromatograph used to determine trifluralin concentrations. 
During the analysis, a fl.ow rate of 90 ml. of nitrogen per minute was used. 
The temperatures used were 180°C - injector, 178°C - column, and 190°C - de-
tector. The detector cell voltage was approximately 32.5 volts but was adjusted 
to give maximum response. 
It was necessary to calibrate the response of the instrument to trifl.uralin be-
fore samples could be analyzed. Standard solutions of benzene and technical tri-
fluralin were mixed for this purpose. It was found that trifluralin peaks ocurred 
four minutes after the injection of a sample. Standard solutions with concentra-
tions ranging from 0 to 1 part per million trifluralin in benzene were analyzed 
Five-microliter samples were used throughout the study. Peak height was used 
co indicate the magnitude of the recorder response. It was determined that re-
sponse versus parts per million was linear up to one-half part per million. 
Control samples from the plot area were analyzed prior to the application 
of trifl.uralin. The full extraction and cleanup procedure was run on these samples 
and the samples were analyzed by gas chromatography. The equivalent of 0.01 
part per million trifl.uralin in soil was present in these samples. 
The residue remaining in the 200-ml. round-bottom flask after evaporation 
was dissolved in 10.0 ml. of benzene. Five microliters of this solution was in-
jected into the chromatograph. If the resulting response was less than one-half 
part per million, the peak height was recorded. If the response was greater than 
the one-half part per million, benzene was added until the response was in the 
linear range. The amount of benzene used and the recorder response were recorded 
for further calculations. 
Calculations 
The example below will illustrate the method used in calculating trifluralin 
concentrations. 
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For a 5-gram soil sample, 20 ml. of benezene was required tO cause a linear 
recorder response. The resulting response was 45 lines. The standard response for 
one-half part per million trifluralin in benzene was 52 lines (104 lines = 1 ppm). 
The response of soil samples with no trifluralin added was equivalent to 0.01 part 
per million (ppm). The recovery from the extraction and cleanup procedure was 
95 percent. Benzene has a density of 0.879 grams per milliliter. 
The above information was used tO make the calculations shown below. 
ppm trifluralin in soil or = 45 x 20 x .879 -O.Ol 
100 x 5 x .95 
= 1.59 -0.01 
= 1.58 
RESULTS 
The purpose of this investigation was to determine and compare the triflura-
lin distribution produced by no incorporation and by incorporation with a disk 
and PRC. To fulfill this objective, 432 soil samples were analyzed to determine 
the trifluralin concentrations in each. Tables 4, 5, and 6 summarize the data ob-
tained from each implement for each of the three sampling dates. The total and 
average parts per million for each core and depth are shown. The percent 
of the total trifluralin recovered from each depth also is shown. Figures 8 ro 10 
show trifluralin concentrations versus depth for each sampling date . Contour 
plots of mean trifluralin concentrations versus position for each implement at 
each sampling date are shown in Appendix B. 
The results show that the disk concentrated the trifluralin two to three 
inches down from the surface. When the power rotary cultivator was used for 
incorporation, most of the trifluralin remained in the top inch. The trifluralin 
distribution for each incorporation treatment was essentially the same for the 
three sampling dates. The major difference between sampling dates was the con-
centrations of trifluralin recovered. Table 7 lists the mean recovery for each 
sampling date. 
Theoretically, one pound of trifluralin per acre incorporated uniformly to a 
depth of four inches would result in a mean concentration of 1.21 parts per mil-
lion. Therefore, with no incorporation, less than 35 percent of the trifluralin was 
recovered in this study. Incorporation with the PRC resulted in a recovery of less 
than 64 percent. Incorporation with the disk resulted in the highest trifluralin 
recovery. The mean recovery from the July 5, 1966 date was about one-half that 
recovered from the other sampling dates. This large loss was probably due to soil 
and weather conditions (mainly the high temperatures on the July 5, 1966 date) 
at the time of the sampling. 
The recovery from the disk was higher than the PRC and no incorporation 
for all sampling dates. This may be due to the large variations in trifluralin con-
centrations found between cores for the disk as shown in the contour plots. This 
non-uniform distribution for the disk is caused by the disk blades ridging the tri-
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TABLE 4--MEAN TRIFLURALIN CONCENTRATIONS RESULTING FROM 
THE THREE TREATMENTS - July 5, 1966 
(Parts Per Million) 
Disk 
Depth Core Per 
_£1:..:l. 1 2 3 4 Total Average Cent 
1 . 55 . 33 . 24 . 28 1. 40 . 35 13.07 
2 . 24 .18 . 58 1. 09 2.09 . 52 19.52 
3 .48 1. 64 .64 1. 61 4.37 1. 09 40.80 
4· .82 .73 1. 19 .11 2.85 . 71 26. 61 
Total 2.09 2.88 2 . 65 3.09 100.00 
Average . 52 .72 . 66 .77 
Power Rotary Cultivator 
Depth Core Per 
~ 1 2 3 4 Total Average Cent 
1 1. 56 1. 23 .77 .94 4.50 1. 22 69.08 
2 .45 . 30 .39 .15 1. 29 .32 19.82 
3 .13 .1 2 . 10 .08 . 43 .11 6.50 
4 . 06 .13 . 06 . 05 . 30 .08 4.60 
Total 2.20 1. 77 1. 32 1. 22 100.00 
Average .55 .44 .33 . 31 
No Incorporation 
Depth Core Per 
(in.) 1 2 3 4 Total Average Cent 
1 . 58 .84 .97 . 43 2.82 .70 63.16 
2 . 39 . 23 .17 . 17 . 96 . 24 21. 45 
3 . 04 .08 . 22 .08 . 42 .11 9.56 
4 .05 . 07 .08 . 06 . 26 . 07 5.83 
Total 1. 06 1. 22 1. 44 .74 100.00 
Average . 27 . 31 .36 . 19 
fluralin . Cross-disking at right angles to the first disking results in points of high 
concentration. Sampling these points of high concentration could explain the 
high recovery found with the disk. Also, since the disk concentrates the triflura-
lin deeper into the soil than the PRC, the trifluralin would be less susceptible to 
decomposition by light and heat. 
An analysis of variance was used to detect significant differences. Treatments, 
cores, and depths were fixed, and cross-sections were considered to be random. 
Expected mean squares were used to determine appropriate F tests. 
For all three sampling dates, the analysis of variance showed that depths 
and depths by treatments were significant at the 5 percent level. Since the depth 
x treatment interactions were significant, Duncan's New Multiple Range Test 
was applied at the 5 percent level to determine where the significant differences 
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TABLE 5--MEAN TRIFLURALIN CONCENTRATIONS RESULTING FROM 
THE THREE TREATMENTS - April 7, 1967 
(Parts Per Million) 
Disk 
Depth Core Per 
(in.) 1 2 3 4 Total Average Cent 
1 0.19 0.76 1. 61 0.45 3.01 0.75 16.89 
2 4.14 2.30 2.38 0.61 9.43 2. 36 52. 92 
3 1. 62 1. 47 0.79 0.96 4.84 1. 21 27 . 16 
4 0.25 0. 12 0.14 0.03 0.54 0.14 3.03 
Total 6.20 4.65 4.92 2.05 100.00 
Average 1. 55 1.16 1. 23 0. 51 
Power Rotary Cultivator 
Depth Core Per 
(in.) 1 2 3 4 Total Average ·Cent 
1 1. 20 2.06 2.48 1. 48 7.22 1. 81 58.04 
2 0.50 0.69 1. 20 1. 45 3. 84 0.96 30 . 87 
3 0.28 0.17 0.18 0.31 0.94 0.24 7.55 
4 0. 08 0.18 0.13 0.05 0.44 0.11 3.54 
Total 2.06 3.10 3.99 3.29 100.00 
Average 0.52 0.78 1. 00 0.82 
No Incorporation 
Depth Core Per 
~ 1 2 3 4 Total Average Cent 
1 0. 80 0.58 0.44 1. 68 3. 50 0.88 52.87 
2 0.28 0.25 0.18 0.35 1. 06 0.27 16.01 
3 0.16 0.28 0.34 0.36 1. 14 0.29 17 . 22 
4 0.21 0.16 0.19 0.36 0.92 0.23 13.90 
Total 1. 45 1. 27 1.15 2.75 100.00 
Average 0.36 0.32 0.29 0.69 
were. The results of the analysis of variance and Duncan's New Multiple Range 
Test for the depth by treatment classification for each sampling date are given 
in Appendix A. 
Figures 8 to 10 graphically show the results of the depth by treatment classi-
fication. The PRC treatment and no incorporation resulted in similar distribution 
patterns. Both consistently had more trifluralin in the top inch, with concentra-
tions decreasing as depth increased. When the disk was used, there was more 
trifluralin in the second and third inch increments than in any other. To more 
clearly show the effect of distribution by depth, orthogonal comparison tests were 
made for each treatment. Linear, quadratic, and cubic effects of distribution by 
depth were tested for the disk, PRC, and no incorporation. The PRC treatment 
and non-incorporated treatment show very strong linear effects and some quad-
ratic effect for certain sampling dates. On the disk treatment, there is a strong 
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TABLE 6--MEAN TRIFLURALlN CONCENTRATIONS RESULTING FROM 
THE THREE TREATMENTS - June 23, 1967 
(Parts Per Million) 
Disk 
Depth Core Per 
~ 1 2 3 4 Total Average Cent 
1 1. 83 1.14 2.36 1. 04 6 . 37 1. 59 24.15 
2 3.38 0. 74 1. 99 2.42 8.53 2.13 32.33 
3 2. 95 0.44 1. 88 0.41 5.68 1.42 21. 53 
4 2.61 1. 93 0.33 0.93 5.80 1. 45 21.99 
Total 10 . 77 4 . 25 6.56 4. 80 100.00 
Average 2.69 1. 06 1. 64 1. 20 
Power Rotary Cultivator 
Depth Core Per 
~ 1 2 3 4 Total Average Cent 
1 2.47 1. 64 1. 80 1. 16 7.07 1. 77 63.52 
2 0. 71 0.47 0.59 0.66 2.43 0.61 21. 83 
3 0.42 0 . 19 0.27 0.36 1. 24 0.31 11.14 
4 0.09 0.05 0.16 0.09 0.39 0.10 3.51 
Total 3.69 2.35 2. 8 2 2.27 100.00 
Average 0.92 0.59 0.71 0 . 57 
No Incorporation 
Depth Core Per 
~ 1 2 3 4 Total Average Cent 
1 1. 34 1. 06 1. 85 1.12 5.37 1. 34 78.39 
2 0.24 0.15 0.1 8 0.08 0.65 0.16 9.49 
3 0.12 0.09 0.15 0.04 0.40 0.10 5.84 
4 0.19 0.07 0.12 0.05 0.43 0.11 6.28 
Total 1. 89 1. 37 2.30 1. 29 100. 00 
Average 0.47 0.34 0.58 0. 32 
TABLE 7--MEAN TRIFLURALlN RECOVERY 
(Parts Per Million) 
Incorporation 
Power Rotary 
Sampling Date Disk Cultivator None 
July 5, 1966 0.67 0.41 0.28 
April 7, 1967 1.11 0.78 0.41 
June 23, 1967 1.65 0.70 0.43 
quadratic effect, some third order effect, and very little first order effect. The sum 
of squares are shown in Table 8 for each effect. 
In summary, neither of the implements produced a uniform vertical distri-
bution throughout the rilled section. The disk resulted in non-uniform horizontal 
distribution and concentrated the rrifluralin at about one-half the working depth 
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TABLE S--EFFECT OF DISTRIBUTION BY DEPTH FOR EACH SAMPLING DATA 
Sum of Squares 
Sampling Date Treatment Linear Quadratic Cubic 
July 5, 1966 Disk i. 67o*Y 0.913* 1.090* 
PRC 7 .957* 2.236* 0 . 145 
None 1. 885* 0. 328* 0.013* 
April 7, 1967 Disk 5.415 21. 530 ** 4.802 
PRC 20.329* 1.566 0.142 
None 2.206 0.927 0.306 
June 23, 1967 Disk 0.776 0.777 2.350 
PRC 16 . 970 * 2. 688 0.363 
None 8.513* 4.236 * 0.661 
Y Signigicant at the 5% level. 
of the implement. Incorporatiooi with the PRC and no incorporation left the 
trifluralin near the surface, but concentrations were higher when the PRC was 
used. 
Additional Considerations 
Differences were noted in the weed control obtained from the three treatments. 
The power rotary cultivator treatment resulted in the best weed control. Tri-
fluralin with no incorporation produced some weed control and incorporation by 
disking gave fairly good weed control. Therefore, trifluralin concentrated in the 
top inch appears to give the best weed control. No incorporation also left the 
trifluralin in the top inch, but the concentration was not as high as when the 
power rotary cultivator was used. 
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APPENDIX A 
TABLE 9--TRIFLURALIN CONCENTRATIONS WITH NO INCORPORATION--
JULY 5, 1966 
(Parts Per Million) 
First Cross Section 
Depth Core Per 
~ 1 2 3 4 Total Average Cent 
1 . 380 1.110 . 850 . 230 2.570 .6425 58.40 
2 . 460 . 490 . 090 .140 1.180 . 2950 26 . 81 
3 . 080 .110 .110 . 080 . 380 . 0950 8.63 
4 .110 . 050 . 090 . 020 . 270 . 0675 6.13 
Total 1.030 1. 760 1 . 140 . 470 
Average . 257 .440 . 285 . 117 
Second Cross Section 
Depth Core Per 
(in.) 1 2 3 4 Total Average Cent 
1 . 080 1.120 1. 980 . 830 4.010 1. 0025 68.66 
2 .120 .150 . 320 . 200 . 790 .1975 13 . 52 
3 . 020 .130 . 400 .130 . 680 .1700 11. 64 
4 . 040 .150 . 050 .120 . 360 . 0900 6.16 
Total . 260 1. 550 2.750 1. 280 
Average . 065 . 387 . 687 .320 
Third Cross Section 
Depth Core Per 
(in.) 1 2 3 4 Total Average Cent 
1 1. 280 . 290 .080 . 220 1. 870 . 4675 59.55 
2 . 580 . 050 .110 .160 . 900 . 2250 28.66 
3 . 020 . 010 .150 . 040 . 220 . 0550 7.00 
4 . 010 . 010 .100 . 030 .150 . 0375 4.77 
Total 1. 890 . 360 . 440 . 450 
Average . 472 . 090 .110 .112 
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TABLE 10--TRIFLURALIN CONCENTRATIONS RESULTING FROM 
INCORPORATION WITH THE DISK--JULY 5, 1966 
(Parts Per Million) 
First Cross Section 
Depth Core Per 
(in.) 1 2 3 4 Total Average Cent 
1 . 230 . 200 .160 . 640 1. 230 . 3075 8.33 
2 . 270 .160 .920 1. 430 2.780 .6950 18.84 
3 . 420 2.840 1.130 2.480 6.870 1.7175 46.57 
4 1. 270 . 510 1. 890 . 200 3.870 . 9675 26.23 
Total 2.190 3. 710 4.100 4.750 
Average . 547 . 927 1. 025 1.187 
Second Cross Section 
Depth Core Per 
(in.) 1 2 3 4 Total Average Cent 
1 1. 340 . 640 .310 . 120 2.410 . 6025 25.00 
2 . 340 . 300 .320 . 060 1. 020 . 2550 10.58 
3 1. 010 1. 990 . 200 . 020 3.220 . 8050 33.40 
4 1.190 1. 500 . 240 . 060 2. 990 . 7475 31. Ol 
Total 3 . 880 4.430 1. 070 . 260 
Average . 970 1.107 . 267 . 065 
Third Cross Section 
Depth Core Per 
(in.) 1 2 3 4 Total Average Cent 
1 . 090 .140 . 240 . 080 . 550 .1375 7.07 
2 .120 . 070 .500 1. 780 2.470 .6175 31. 78 
3 . 020 . 080 .600 2.330 3.030 .7575 38.99 
4 . 010 .180 1. 450 . 080 1. 720 .4300 22.13 
Total . 240 . 470 2. 790 4.270 
Average . 060 .117 .697 1. 067 
RESEARCH BULLETIN 946 25 
TABLE 11--TRIFLURALIN CONCENTRATIONS RESULTING FROM 
INCORPORATION WITH THE POWER ROTARY CULTIVATOR--
July 5, 1966 
(Parts Per Million) 
First Cross Section 
Depth Core Per 
(in.) 2 Total Average Cent 
---
1 1. 890 1. 690 1. 530 2.320 7.430 1. 8575 69.89 
2 . 510 .460 . 680 .240 1. 890 .4725 17.77 
3 . 200 . 230 . 200 .140 . 770 .1925 7.24 
4 .060 . 250 .110 . 120 . 540 .1350 5.07 
Total 2.660 2.630 2.520 2.820 
Average .665 . 657 • 630 .705 
Second Cross Section 
Depth Core Per 
(in.) 1 2 3 4 Total Average Cent 
1 . 570 .950 .450 .120 2.090 . 5225 60.75 
2 . 570 .130 . 250 . 050 1. 000 . 2500 29 .. 06 
3 . 030 . 030 0.70 . 030 .160 .0400 4.65 
4 .030 .100 . 040 . 020 .190 . 0475 5.52 
Total 1. 200 1. 210 • 810 . 220 
Average .300 .302 . 202 .055 
Third Cross Section 
Depth Core Per (in.) 1 2 3 4 Total Average Cent 
1 2.210 1.050 .340 . 370 3.970 .9925 72.71 
2 . 270 .310 • 240 .160 . 980 . 2450 17.94 
3 .160 .090 . 020 .070 . 340 . 0850 6.22 
4 . 090 . 030 . 030 . 020 .170 .0425 3.11 
Total 1. 730 1.480 . 630 . 620 
Average .682 .370 .157 .155 
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TABLE 12--TRILURALIN CONCENTRATIONS WITH NO 
INCORPORATION--April 7, 1967 
(Parts Per Million) 
First Cross Section 
Depth Core Per 
(in.) 1 2 3 4 Total Average Cent 
1 0.34 0.36 o. 35 2.06 3.11 0. 78 51.15 
2 0.13 0.19 0.22 0.25 0.79 0.20 12. 99 
3 0.18 0.46 0.33 0.45 1.42 0.36 23.36 
4 0.14 0.11 0.26 0.25 0.76 0.19 12.50 
Total 0.79 1.12 1.16 3.01 100.00 
Average 0.20 0.28 o. 29 0.75 
Second Cross Section 
Depth Core Per 
(in.) 1 2 3 4 Total Average Cent 
---
1 0.34 0.41 0.85 1. 66 3.26 0.82 48.80 
2 0.44 0.32 0.07 0.55 1. 38 0.35 20.66 
3 0.15 0.17 0.22 0.49 1. 03 0.26 15.42 
4 0.07 0.11 0.19 0.64 1. 01 0.25 15.12 
Total 1. 00 1. 01 1.33 3.34 100.00 
Average 0.25 0.25 0.33 0.84 
Third Cross Section 
Depth Core Per 
(in.) 1 2 3 4 Total Average Cent 
---
1 1. 71 0.98 0.12 1. 33 4.14 1. 04 58.39 
2 0.28 0.23 0.24 0.24 0.99 0.25 13.97 
3 0.15 0.22 0.46 0.15 0.98 0.25 13 . 82 
4 0.41 0.26 0.12 0.19 0.98 0.25 13.82 
Total 2.55 1. 69 0.94 1. 91 100.00 
Average 0.64 0.42 0.24 0.48 
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TABLE 13--TRIFLURALIN CONCENTRATIONS RESULTING FROM 
INCORPORATION WITH THE DISK--April 7, 1967 
(Parts Per Million) 
First Cross Section 
Depth Core Per 
(in.) 1 2 3 4 Total Average Cent 
1 0.12 1. 30 2.90 0.59 4.91 1. 23 33.36 
2 0. 12 4.05 0.97 1. 19 6.33 1. 58 43.00 
3 0.11 0.87 0.16 1. 99 3.13 0.78 21. 26 
4 0. 11 0.09 0.07 0.08 0.35 0.09 2.38 
Total 0.46 6.31 4.10 3. 85 100. 00 
Average 0.12 1. 58 1. 03 0.96 
Second Cross Section 
Depth Core Per 
(in.) 1 2 3 4 Total Average Cent 
1 0.08 0.38 o. 59 0.10 1.15 o. 29 9.06 
2 0.36 1.47 2.82 0 . 06 4.71 1.18 37.09 
3 3.66 1. 89 0.31 0.00 5.86 1. 47 46.14 
4 0. 43 0.25 0.31 -0.01 0.98 0.25 7.72 
---
Total 4.53 3.99 4.03 0.15 100.00 
Average 1.13 1. 00 1. 01 0.04 
Third Cross Section 
Depth Core Per 
(in . ) 1 2 3 4 Total Average Cent 
1 0.37 0.59 1. 35 0.67 2.98 0.75 11.44 
2 11. 95 1. 39 3.34 0.58 17.26 4.32 66.26 
3 1. 09 1. 65 1. 90 0.88 5.52 1. 38 21.19 
4 0.21 0.03 0.04 0.01 0.29 0.07 1.11 
Total 13.62 3.66 6.63 2.14 100.00 
Average 3.41 0.92 1. 66 0.54 
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TABLE 14--TRIFLURALIN CONCENTRATIONS RESULTING FROM 
INCORPORATION WITH THE POWER ROTARY CULTIVATOR--
April 7, 1967 
(Parts Per Million) 
First Cross Section 
Depth Core Per 
(in.) 1 2 3 4 Total Average Cent 
1 1. 84 1.26 2.06 1. 89 7.05 1. 76 49.82 
2 0.46 0.98 2.61 1. 48 5.53 1. 38 39.08 
3 0.15 0.16 0.12 0.35 0. 78 0.20 5.51 
4 0.17 0.39 0.11 0.12 0.79 0.20 5. 58 
Total 2.62 2.79 4.90 3.84 100.00 
Average 0.66 0.70 1. 23 0.96 
Second Cross Section 
Depth Core Per 
(in.) 1 2 3 4 Total Average Cent 
1 0.55 1. 22 1. 29 2.24 5.30 1. 33 54.36 
2 0.25 0.08 0.33 2.80 3.46 0.87 35.49 
3 0.49 0.04 0.18 0.08 0.79 0.20 8.10 
4 0.02 0.02 0.14 0.02 0.20 0.05 2.05 
Total 1. 31 1. 36 1. 94 5.14 100. 00 
Average 0.33 0.34 0.49 1. 29 
Third Cross Section 
Depth Core Per 
(in.) 1 2 3 4 Total Average Cent 
1 1.22 3.71 4.10 0.32 9.35 2. 34 69.31 
2 0.80 1. 02 0.67 0.07 2.56 0.64 18.98 
3 0.19 0.32 0.24 0.49 1. 24 0.31 9.19 
4 0.06 0.13 0.14 0.01 0.34 0.09 2.52 
Total 2.27 5.18 5.15 0.89 100.00 
Average o. 57 1. 30 1. 29 0.22 
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TABLE 15- - TRIFLURALIN CONCENTRATIONS WITH NO INCORPORA TION--
June 23, 1967 
(Parts Per Million) 
First Cross Section 
Depth Core Per 
(in.) 1 2 3 4 Total Aver age Cent 
1 2.20 2. 27 3.45 1. 31 9. 23 2.31 84.99 
2 0.13 0. 26 0.17 0.14 0. 70 0. 18 6.45 
3 0. 05 0.08 0.16 0.01 0.30 0. 08 2.76 
4 0.24 0. 13 0.19 0.07 0.63 0. 16 5.80 
Total 2.62 2. 74 3.97 1. 53 100.00 
Average 0. 66 0. 69 0.99 0.38 
Second Cross Section 
Depth Core Per 
(in.) 1 2 3 4 Total Average Cent 
1 0.47 0. 53 0.89 1. 74 3.63 0.91 72. 60 
2 0. 28 0. 09 0. 20 0. 03 0. 60 0.15 12. 00 
3 0. 12 0.09 0. 15 0. 06 0.42 0.11 8,40 
4 0. 15 0. 03 0. 13 0.04 0.35 0.09 7.00 
Total 1. 02 0. 74 1. 37 1. 87 100.00 
Average 0. 26 0.19 0.34 0.47 
Third Cross Section 
Depth Core Per 
(in.) 1 2 3 4 Total Average Cent 
1 1. 34 0. 39 1. 21 0.31 3.25 0.81 69.44 
2 0.31 0.11 0.16 0. 06 0.64 0.16 13.68 
3 o .. 20 0.09 0. 14 0,05 0.48 0. 12 10. 26 
4 0.18 0.05 0. 05 0.03 0. 31 0. 08 6. 62 
Total 2.03 0.64 1. 56 0. 45 100. 00 
Average 0.51 0. 16 0. 39 0. 11 
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TA BLE 16--TRI FLURALIN CONCENTRAT IONS RESULTING F R OM 
INCORPORATION WITH THE DISK--June 23, 1967 
(P arts P er Million) 
First Cross Section 
Depth Core P er 
(in . ) 1 2 3 4 Total Average Cent 
1 2.72 0.04 1. 68 0.02 4 . 46 1.12 17 . 88 
2 4 . 09 0 .11 3 . 67 1. 99 9 . 86 2. 47 39 . 53 
3 3.77 0.06 2. 70 0 . 23 6. 76 1. 69 27 . 11 
4 1. 25 0 .12 0.00 2.49 3.86 0.97 15.48 
Total 11. 83 0 . 33 8 . 05 4.73 100 . 00 
Average 2. 96 0.08 2. 01 1. 18 
Second Cross Section 
Depth Core Per 
(in,) 1 2 3 4 Total Average Cent 
1 2. 27 2. 87 3 . 47 1. 63 10.24 2.56 28 . 40 
2 5.75 1. 87 1.13 3 . 74 12 . 49 3 . 12 34.65 
3 4 . 09 0 . 38 0 . 74 o. 59 5.80 1. 45 16.09 
4 6.47 0 .16 0.77 0 . 12 7.52 1. 88 20.86 
Total 18.58 5. 28 6. 11 6 . 08 100 . 00 
Average 4.65 1. 32 1. 53 1. 52 
Third C ross Section 
Depth Core P er 
(in . ) 1 2 3 4 T otal Average Cent 
1 0.51 0.52 1. 92 1. 47 4.42 1.11 24 . 34 
2 0 . 29 0.23 1. 17 1. 52 3.21 0.80 17.68 
3 0.99 0 . 89 2 . 21 0 . 42 4.51 1. 13 24 . 83 
4 0.12 5.50 0.23 0.17 6.02 1. 51 33. 15 
Total 1. 91 7. 14 5. 53 3.58 100.00 
Average 0.48 1. 79 1. 38 0 . 90 
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TABLE 17--TRIFLURALlli CONCENTRATIONS RESULTlliG FROM 
INCORPORATION WITH THE POWER ROTARY CULTIVATOR--
June 23, 1967 
(Parts Per Million) 
First Cross Section 
Depth Core Per 
(in,) 1 2 3 4 Total Average Cent 
1 2. 38 0.98 2. 27 1. 84 7. 47 1. 87 68.16 
2 0.24 0.37 0.51 0. 66 1. 78 0.45 16.24 
3 0. 48 0.21 0. 36 0.22 1. 27 0.32 11.59 
4 0. 00 0.01 0.35 0. 08 0.44 0.11 4. 01 
Total 3.10 1. 57 3.49 2.80 100.00 
Average 0. 78 0.39 0. 87 o. 70 
Second Cross Section 
Depth Core Per 
(in.) 1 2 3 4 Total Average Cent 
1 2. 45 1. 09 1.12 0.76 5.42 1. 36 55. 25 
2 0.45 0. 46 0. 29 1.17 2.37 0.59 24.16 
3 0.42 0.23 0.22 0. 60 1. 47 0. 37 14.98 
4 0. 21 0. 10 0. 07 0.17 0.55 0. 14 5.61 
Total 3. 53 1. 88 1. 70 2.70 100. 00 
Average 0. 88 0.47 0.43 0. 68 
Third Cross Section 
Depth Core Per 
(in,) 1 2 3 4 Total Average Cent 
1 2. 57 2.86 2. 01 0. 89 8. 33 2. 08 66.16 
2 1. 45 0.57 0. 97 0. 15 3.14 0.79 24.94 
3 0. 36 0.12 0.22 0.27 0. 97 0. 24 7.70 
4 0.05 0.04 o. 05 0. 01 0.15 0.04 1.19 
Total 4.43 3. 59 3.25 1. 32 100 . 00 
Average 1. 11 0.90 0.81 0.33 
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TABLE 18--ANALYSIS OF VARIANCE July 5, 1966 
Degrees of Sum of Mean 
Source Freedom Squares Square 
Treatment 2 4.1554 2.0777 
Error AY 6 4.2615 0.7103 
Cores 3 0.0856 0.0285 Cores x Treatment 6 1. 4990 0.1917 
2/ Error B- 18 8.0170 0.4454 
Depths 3 4.0091 1. 3364* Depths x Cores 9 2.4848 0.2761 Depths x Treatment 6 12.2269 2.0378** Depths x Core x Treatment 18 5.7286 0.3183* 
Error cY 72 10.9578 0.1522 
Total 143 53.0766 
Y Error A is Cross-sections: Treatments (Cross-section and Cross-sections x 
Treatments) 
y' Error Bis Cross-sections x Cores: Treatments (Cross-sections x Cores and Cross-sections x Cores x Treatments) 
Y Error C is Cross-sections x Depth:Core & Treatment (Cross-sections x Depth; 
Cross-sections x Depth x Core; Cross-section x Depth x Treatment; and Cross-
section x Depth x Core x Treatment) 
*Significant at the 5% level. **Significant at the 1 % level. 
DUNCAN'S NEW MULTIPLE RANGE TESTY 
Treatments by Depths: 
ppm Treatments Depths 
11. 2167 PRC 0-1 in. 
1_0933 Disk 2-3 in. I o. 7150 Disk 3-4 in. 
0. 6117 None 0-1 in. 
0.0225 Disk 1-2 in. 
0.3492 Disk 0-1 in. 
0.3225 PRC 1-2 in. 
0.2392 None 1-2 in. 
0.1067 None 2-3 in. 
0.1058 PRC 2-3 in. 
0.0750 PRC 3-4 in. 
0.0650 None 3-4 in. 
Y Means connected by the same line do not differ significantly at the five percent level. 
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TABLE 19--ANALYSIS OF VARIANCE April 7, 1967 
Degrees of Sum of 
Source Freedom Squares 
Treatment 2 11. 7814 
Error Al/ 6 7.2084 
Cores 3 0.5657 
Cores x Treatment 6 8.9417 
Mean 
Square 
5.8907 
1. 2014 
0.1886 
1. 4903 
33 
Error BY 
Depths 
Depths x Cores 
Depths x Treatment 
Depths x Core x Treatment 
18 
3 
9 
6 
18 
26. 2301 
26. 3972 
5.9183 
30.8310 
16.0338 
1. 4572 
8.7991** 
0.6576 
5.1385* 
0.8908 3/ ErrorC- 72 102. 5754 1. 4247 
Total 143 236.4829 
Y Error A is Cross-sections:Treatments (Cross-sections and Cross-sections x 
Treatments) 
Y Error Bis Cross-sections x Cores: Treatments (Cross-sections x Cores and Cross-sections x Cores x Treatments) 
Y Error C is Cross-sections x Depth:Core & Treatment (Cross-sections x Depth; Cross-sections x Depth x Core; Cross-section x Depth x Treatment; and Cross -
section x Depth x Core x Treatment) 
*Significant at t)l.e 5% level. **Significant at the 1 % level. 
DUNCAN'S NEW MULTIPLE RANGE TEST!/ 
Treatments by Depths: 
ppm Treatments Depths 
, 2. 3583 Disk 1-2 in. 
1. 8083 PRC 0-1 in. 
1. 2092 Disk 2-3 in. 
0.9625 PRC 1-2 in. 
0.8758 None 0-1 in. 
0.7533 Disk 0-1 in. 
0.2858 None 2-3 in. 
0.2633 None 1-2 in. 
0.2342 PRC 2-3 in. 
0.2292 None 3-4 in. 
0.1350 Disk 3-4 in. 
0.1108 PRC 3-4 in. 
Y Mean connected by the same line do not differ significantly at the five percent level. 
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TABLE 20--ANALYSIS OF VARIANCE June 23, 1968 
Degrees of Sum of Mean 
Source Freedom Squares Square 
Treatment 2 39.5570 19.7785* 
Error AY 6 11. 9541 1. 9923 
Cores 3 11. 3089 3.7696 
Cores x Treatment 6 9.7931 1. 6322 
Error BY 18 35.0398 1. 9466 
Depths 3 23.5478 7.8493** 
Depths x Cores 9 6.7766 0.7530 
Depths x Treatment 6 13.7900 2. 2983* 
Depths x Core x Treatment 18 13.3131 0.7396 
Error cY 72 56.9797 0.7914 
Total 143 222 . 0598 
Y Error A is Coss-sections:Treatments (Cross-sections and Cross-sections x 
Treatments) 
Y Error Bis Cross-sections x Cores: Treatments (Cross-sections x Cores and 
Cross-sections x Cores x Treatments) 
Y Error c is Cross-sections x Depth:Core & Treatment (Cross-sections x Depth; 
Cross-sections x Depth x Core; Cross-section x Depth x Treatment; and Cross -
section x Depth x Core x Treatment) 
*Significant at the 5% level. **Significant at the 1 % level. 
DUNCAN'S NEW MULTIPLE RANGE TESTY 
Treatments by Depths: 
ppm Treatments Depths 
2.1300 Disk 1-2 in. 
1. 7683 PRC 0-1 in. 
1.5933 Disk 0-1 in. 
1. 4500 Disk 3-4 in . 
1. 4225 Disk 2-3 in. 
1. 3425 None 0-1 in. 
0.6075 PRC 1-2 in. 
0.3092 PRC 2-3 in. 
0.1617 None 1-2 in. 
0.1075 None 3-4 in. 
0.1000 None 2- 3 in. 
0.0950 PRC 3-4 in. 
Y Means connected by the same line do not differ significantly at the five percent 
level. 
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Contour plot of mean trifluralin concentrations resulting from incorporation by the 
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APPENDIX C 
Eli Lilly and Co. 
Greenfield Research Laboratories 
Greenfield, Ind. 
Determination of Trifluralin Residues in Agricultural Crops 
Reagents: 
. Methanol A. R. 
-· Sodium Chloride Solution - 5% Aqueous 
3. Sodium Sulfate Anhydrous 
4. n-Hexane - Redistilled 
5. Methylene Chloride - Redistilled 
6. Benzene A. R. 
7. Forisil - Deactivated and Standardized 
General Procedure 
5,801,210 
Column Preparation: Insert a glass wool pledget into a 22 mm. I.D. column 
fitted with a stopcock and add Florisil while vibrating the column until a 7.5 cm. 
column is formed. Then add 2.5 cm. of anhydrous sodium sulfate to the top of 
the Florisil. Wash the column with 100 ml. of n-hexane, keeping a layer of 
hexane on the column. 
Due to the variation in activity of activated Florisil, it is necessary to standardize 
it as follows: Using a control with 100 mcg. of trifluralin added, the procedure 
is followed. This will give a visual column check of the amount of forerun to 
discard and the amount of eluant to collect. Under normal conditions, a forerun 
of 70 ml. is discarded and the next 100 ml. retained. (It is to be noted that at 
least 50 ml. must be collected after the visual band is removed in order to assure 
complete elution.) 
If the trifluralin fraction is not well defined or is very slow in elution, the Flori-
sil can be deactivated by allowing it to equilibrate with atmospheric moisture 
overnight. 
This treatment has been satisfactory for lots of Florisil used in this laboratory. 
An alternate procedure is as follows: It has been found that Florisil with a mois-
ture content of 1.5% (measured by Karl Fischer reagent) is satisfactory for this 
procedure. Determine the moisture content of approximately 500 g. of Florisil 
and then add the amount of water to bring the moisture content to exactly 1.5%. 
This is done by coating the walls of a large jar with the required moisture,cap-
ping and mixing thoroughly. Keep the jar tightly sealed between usage. 
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Apparatus: 
1. Rinco Evaporators 
2. Omni Mixers 
3. Glass Columns-27 x 450 mm. fitted with stopcocks 
4. Gas Chromatograph equipped with electron capture cell 
Gas Chromatograph Operating Conditions: 
Jarrell-Ash Model 700 with electron capture cell 
Columns-6 ft. x 1,4 in. O.D. Borosilicate glass packed with XE-60 - 3% on 
60/ 80 mesh Chromosorb W or with SE-30 - 5% on Chromosorb W 
Flash Heater-280°C. 
Column-178°C. 
Cell-190°C. 
Cell Voltage-18.0 V. 
Gas-Prepurified Nitrogen at 90 ml/min 
Electrometer-10·9 Amperes 
Retention Time of Trifluralin-Approximately 3-4 minutes 
Preparation of Sample: Remove extraneous material from the sample of R.A.C. 
Grind and blend the samples using appropriate equipment. For analysis use 25 
gram samples of control plus standard and treated tissue. 
Procedure: 
Weight a representative finely ground 25.0 g. sample and transfer co a quart 
mason jar. Add 200 ml. of methanol and blend for 5 minutes using an Omni 
mixer. Filter through Whatman #1 filter paper using vacuum. Rinse the mason 
jar with 2-25 ml. portions of methanol and wash the residue with these rinses. 
Transfer the combined extract and washes to a 1 liter separatory funnel. Add 
500 ml. of sodium chloride solution to the separatory funnel and mix. Rinse 
the suction fl.ask with 50 ml. of methylene chloride and add co the separatory 
funnel. Extract for approximately 1 minute. Allow the layers to separate. Drain 
the methylene chloride layer through sodium sulfate into a 300 ml. round bot-
tom fl.ask. Wash the sodium sulfate with 25 ml. methylene chloride. Evapor-
ate the methylene chloride using a Rinco evaporator and a 50°C. water bath. 
(NOTE: THE FLASK MUST BE REMOVED AS SOON AS THE METHY-
LENE CHLORIDE IS EV APO RA TED TO PREVENT LOSS OF TRIFLU-
RALIN.) Add 5 ml. of n-hexane to fl.ask, swirl to dissolve contents and trans-
fer to the Florisil column. Rinse the fl.ask with 4-5 ml. portions of n-hexane, 
allowing each portion to go into the column before the next addition. Start 
collecting the eluate immediately after introducing the extract. Collect the frac-
tion as determined in the standardization of Florisil. (Normally 70 ml. is dis-
carded and the next 100 ml. saved.) Transfer this fraction to a 200 ml. round 
bottom fl.ask and evaporate just to dryness as before. Add 2.0 ml. benzene to 
the fl.ask. Swirl and transfer to a small screw capped vial which has an aluminum 
foil liner. (NOTE: Avoid exposure of benzene solution to direct sunlight.) 
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Measurement of Trifluralin Content: Inject a 1.5 - 1.8µ1. sample into a gas chroma-
tograph operated under the conditions described. Measure observed peak height 
in centimeters at trifluralin's retention time. Compare to the peak height of the 
standard recovery. 
Calculations: 
pk. height sample x 0.01 = ppm trifluralin 
pk. height std. recovery 
Standard Recovery: Add 0.25 mcg. of trifluralin standard to a 25 g . sample (0.01 
ppm) of control material in a quart mason jar. Then add 200 ml. of methanol 
and proceed as described above. This standard recovery is compared to a stan-
dard solution containing 0.125 mcg/ ml injected directly into the instrument 
to obtain the percentage recovery (or the percentage loss through the procedure). 
NOTE 1: All glassware must be rinsed with the solvent to be used immediately 
before use to eliminate the possibility of contamination. 
NOTE 2: All reagents must be checked to make sure no contaminant is present 
that will interfere with determination of trifluralin. 
NOTE 3. If pesticides, Zineb, BHC, and Ethion are present, use procedure No. 
5801110. 
NOTE 4: Tissues that have a high oil content, e.ge, nut crops, change the re-
tention time of trifluralin on the Florisil column. To avoid this problem, the 
methylene chloride extract is evaporated just to dryness, the residue dissolved 
in 25 ml. of n-hexane, and transferred to the Florisil column following pro-
cedure previously described. 
NOTE 5: This procedure is applicable to a wide range of vegetables, plant tissue, 
soil and water samples including oily crops. If a large peak is observed, such 
as might be encountered when running a soil sample, dilute the benzene solu-
tion so that observed peak height is within linear response of instrument. 
NOTE 6: Under the conditions described, a test sensitivity of 0.005 - 0.010 ppm 
can be attained with an expected recovery greater than 80%. 
